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Ground source heat pump (GSHP) ... Numerical simulation of solar assisted ground-source heat pump heating
system with latent heat energy storage in severely cold area. Appl Therm Eng, 28 (11) (2008), pp. 1427-1436.
View PDF View article View in ...

Current status of ground source heat pumps and underground thermal energy storage in Europe by Burkhard
Sanner, Constantine Karytsas, Dimitrios Mendrinos and Ladislaus Rybach Inst. of Applied Geosciences,
Justus-Liebig-University, Diezstrasse 15, D-35633 Gie& #223;en,

The imbalance of heat absorption and release of geothermal heat exchanger is common in ground source heat
pump air conditioning system. For example, for the cold areas in the north, the heat extracted from the earth
by the geothermal heat exchanger in winter is much greater than that released to the earth in summer, while
the south is on the contrary.

The short-cycling operation of a heat pump decreases energy consumption efficiency. Short-cycling operations
of ground source heat pump system (GSHP) occur when the ON/OFF control of a heat pump is used in a
partial load condition. It is considered effective that GSHP with capacity controls installs to suppress
short-cycling operations. However, thereis....

& quot;Geothermal heat pumps--also called ground-source heat pumps, or geo-exchange--use the relatively
constant temperature of Earth"s subsurface to heat and cool, which is highly efficient,& quot; said Amanda
Kolker, NREL ...

As a renewable energy technology, ground source heat pump (GSHP) system is high efficient for space
heating and cooling in buildings. Thermal energy storage (TES) technology facilitates the efficient utilization
of renewable energy sources and energy conservation. It is expected to be more prevalent in the future. GSHP
application is growing rapidly asitis...

The configuration of a vertical dual-function GHE used in an integrated soil cold storage and ground-source
heat pump (ISCS& GSHP) system for an office building in Shanghai (31.22&#176;N, 121. ... Application
analysis of combined ground-source heat pump and water energy storage systems. HV& AC, 40 (5) (2010),
pp. 94-97 (in Chinese) View in Scopus ...

The problem of soil heat imbalance in traditional ground source heat pump (GSHP) systems in cold regions
hinders the utilization of geothermal energy. This paper takes a hotel building energy supply system as an

example to study the feasibility of a coupled air and ground source heat pump system with energy storage.

Ground source heat pumps (GSHPs) have shown great potential to replace conventional heating and cooling
systems in many regions. ... The recent focus on the achievement of the SDGs has elevated the interest in
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developing severa technologies, including energy storage [54], [55], [56], waste heat recovery [57], [58], [59],
and renewable energy ...

Ground source heat pump (GSHP) is widely studied for building energy efficiency but suffers from soil
thermal imbalance and performance deterioration in heating-dominant regions. ... The hybrid PV T-GSHP with
energy storage/ground recharge received the most intensive investigations owing to the reduced thermal
imbalance and thus enhanced long ...

Renewable energy-based ground source heat pump (GSHP) systems have gained traction as cost-effective and
environmentally sustainable alternatives for heating and cooling applications ...

Girad et a. [ 7] simulated the performance of a solar assisted ground source heat pump system (SAGSHP) for a
residentia building through solar thermal collector. The overall performance of SAGSHP and GSHP system
was estimated to vary from 4.4-5.8 and 4.3-5.1 respectively. The use of SAGSHP and GSHP systems has
resulted in an average electricity ...

The ground source heat pumps themselves are very reliable pieces of equipment with along life - longer than
air source heat pumps which have to be located outside, have more moving parts, including air circulation
fans, and need to incorporate energy-consuming defrosting elements to contend with the formation of ice in
winter.

Ground-Source Heat Pumps and Underground Thermal Energy Storage-- Energy for the future Kirsti
Midtt&#248;mmel,2, David Banks3,4, Randi Kalskin Ramstadl,5, Ola M. S&#230;therl and Helge
Skarphagen6 1 Geological Survey of Norway (NGU), 7491 Trondheim, Norway. 2Norwegian Geotechnical
Institute (NGI), Pb. 1230, Pirsenteret, 7462 Trondheim, Norway. 3Holymoor ...

The size of your outdoor space is a consideration when making plans for a ground source heat pump. Trenches
are the most cost-effective way of installing a ground source heat pump. Pipes need to be located under the
frost line at around 1.2m deep and trenches are roughly 1m wide.

A commercial geothermal heat pump, such as our W Series Commercial model, is designed for hot water
production in large commercial buildings. It isideal for large-scale applications like radiant in-floor heating,
swimming pool heating, and ice rink cooling.

An innovative layout for ground-source heat pumps, featuring upstream thermal energy storage (UTES), was
already proposed and proved to be as effective as conventional systems while requiring lower impact ...

Abstract. Each year, more than 20% of electricity generated in the United States is consumed for meeting the

thermal demands (e.g., space cooling, space heating, and water heating) in residentia and commercial
buildings. Integrating thermal energy storage (TES) with building's HVAC systems has the potentia to
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reshape the electric load profile of the building ...

Seasonal heat storage in the ground, commonly known as underground thermal energy storage (UTES), is
typically a low temperature storage in which the heat is mainly used to compensate the yearly thermal
imbalance or increase the ground temperature in afew degrees K in order to increase the heat pump COP [20].
High temperature storage is ...

Heat pump parts: As with ordinary heat pumps, the refrigerant in a geothermal heat pump runs in a loop
through a compressor, condenser, expansion valve, and evaporator, collecting heat at one end and releasing it
at the other.The direction of refrigerant flow, which is controlled by the reversing valve, determines whether
heat is moving into the house in winter ...

An underground heat collector--A geothermal heat pump uses the earth as a heat source and sink (thermal
storage), using a series of connected pipes buried in the ground near a building. The loop can be buried either
vertically or ...

The results of the study were presented in "Analysis and optimization of a medium-depth ground source heat
pump heating systems with heat storage and borehole heat exchangers,” published in ...

The ground source heat pumps themselves are very reliable pieces of equipment with along life - longer than
air source heat pumps which have to be located outside, have more moving parts, including air circulation
fans, and need to ...

A ground source heat pump heating system with solar thermal energy storage for greenhouse is constructed. o
Effect of seasonal solar thermal energy storage is determined. o Performance of diurnal solar thermal energy
storage assisted heat pump heating is investigated. o The proposed heating system for greenhouse heating in
coldregionis...

Below are the project presentations and respective peer review results for Ground Source Heat Pump
Demonstration Projects. Two (2) 175 Ton (350 Tons total) Chiller Geothermal Heat Pumps for recently
commissioned LEED Platinum Building, Terry Hoffmann, Johnson Controls ; National Certification Standard
for the Geothermal Heat Pump Industry, John Kelly Geothermal Heat ...

There are some studies on solar coupled GSHP systems, mostly on synergistic heating or seasonal soil heat
storage. In terms of synergistic heating: You et a. [8] concluded that integrating auxiliary energy sources,
such as solar energy, with ground-coupled heat pumps can fundamentally resolve severe thermal
imbalances.Jamie P. et al. [9] found that increasing the ...

Underground thermal energy storage (UTES) is a form of STES useful for long-term purposes owing to its
high storage capacity and low cost (IEA I. E. A., 2018).UTES effectively stores the thermal energy of hot and
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cold seasons, solar energy, or waste heat of industrial processes for arelatively long time and seasonally (Lee,
2012) cause of high thermal inertia, the ...

Ground source heat pumps (GSHPs), often referred to as geothermal heat pumps, are a highly efficient
renewable energy technology that utilize the earth"s constant underground temperature to heat and cool
buildings. This technology represents a sustainable approach to modern heating and cooling needs, offering
both environmental and economic ...

Solar assisted ground-source heat pump (SAGSHP) heating system with latent heat energy storage tank
(LHEST) isacomplicated system with combined heat source of the solar energy and soil, and the operation of
the system is very flexible this paper, the operation performance of the system in Harbin isinvestigated.
Ground source heat pump is able to transform the low-grade heat energy into the high-grade heat energy
through the energy stored in the soil and a small amount of power so as to make full use of al energy and
aleviate environmental pollution. ... (2010) Application analysis of combined ground source heat pump and
water energy storage systems ...
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